Tobacco companies have gradually shifted their market from high-to lowincome countries, where people are less informed about the health risks of tobacco use and antismoking policies are relatively weak. 1 Among poor families in developing countries, smoking diverts money from basic necessities to cigarettes 2 and increases the risk of child malnutrition. 3, 4 Environmental tobacco smoke increases respiratory disease in children. 5 The relationship between paternal smoking and child health has not been well characterized in developing countries. 1 We hypothesized that paternal smoking is associated with higher infant and under-5 child mortality among families in Indonesia.
METHODS
The Nutritional and Health Surveillance System, established by the government of Indonesia and Helen Keller International and meant to monitor health and guide policy decisions, 6 used stratified multistage cluster sampling of households in rural areas and in slum areas of large cities. 6 Its methods are described in greater detail elsewhere. 3, 6 Demographic, smoking, and health data were collected from December 2000 to September 2003.
Weighting was used to adjust for population size. We used logistic regression models to examine the relationship between paternal smoking and infant and under-5 child mortality. We used population-attributable risk to estimate the proportion of child mortality attributable to paternal smoking. 7 Data analyses were conducted with SAS version 9. 1 (SAS Institute, Cary, NC).
RESULTS
Among 74039 urban families, the prevalence of paternal smoking was 70.8% and of maternal smoking was 0.7%. Among 286982 rural families, the prevalence of paternal smoking was 73.2% and of maternal smoking was 0.5%. We focused our analyses on paternal smoking because of the low prevalence of maternal smoking.
The prevalence of infant mortality among urban and rural families was 6.0% and 8.5%, respectively. Infant mortality was higher in families in which the father was a smoker than in those with a nonsmoking father, in both urban (6.3% vs 5.3%) and rural (9.2% vs 6.4%) areas (in both, P < .001). Risk factors associated with infant mortality were similar to those associated with under-5 child mortality. The prevalence of under-5 child mortality in urban and rural families was 7.6% and 10.0%, respectively, and was higher in families in which the father was a smoker than in those with a nonsmoking father in both urban (8.1% vs 6.6%) and rural (10.9% vs 7.6%) areas (in both, P < .001; Table 1 ). In families with under-5 child mortality, mothers were older, both parents had less education, more individuals were sharing a kitchen, and weekly per capita household expenditure was lower than in families with no under-5 child mortality.
After we adjusted for potential confounders, paternal smoking was associated with an increased risk of infant and under-5 child mortality among both urban and rural families ( Table 2 ). In urban areas, the population-attributable risk from paternal smoking was 11.7% for infant mortality and13.9% for under-5 child mortality. In rural areas, the populationattributable risk was 23.8% for infant mortality and 24.3% for under-5 child mortality.
DISCUSSION
Our study, to our knowledge, is the first to show that paternal smoking is associated with higher infant and under-5 child mortality in a developing country. Paternal smoking has been shown to divert household income from food to tobacco, putting infants and children at greater risk of chronic malnutrition. 3, 4 Although specific causes of death were not determined in the surveillance system, the main causes of infant and child deaths in developing countries are diarrheal and respiratory diseases. Malnutrition is estimated to be an underlying factor in about one half of infant and child deaths in developing countries, 8, 9 and environmental tobacco exposure is known to cause higher respiratory disease morbidity among infants and children. 5, 10, 11 Indonesia has the fifth-largest population in the world and serves as a huge market for tobacco, with 182 billion cigarettes consumed per year. 12 There are few restrictions on tobacco industry conduct, advertising, and promotion, 12 and Indonesia is still the only country in southeast Asia that has not signed the World Health Organization Framework Convention on Tobacco Control, which would require implementation of Note. SEM = standard error of the mean. P values for each category for urban and rural was less than .001.
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advertising limitations and the banning of tobacco sales to youths. 13 The population-attributable risk of excess under-5 child mortality because of smoking ranged from 14% in urban slums to 24% in rural areas. In Indonesia alone, there are an estimated 162 000 under-5 child deaths per year, 14 and paternal smoking, for example, if implicated in one fifth of the deaths, could contribute to 32 400 child deaths annually, or nearly 90 child deaths per day.
Tobacco control has been relatively neglected as an issue related to child health in developing countries. Given the accumulating evidence that smoking is associated with increased risk of child malnutrition 2-4 and infant and young-child mortality, tobacco control should be integrated with other strategies for promoting child health in developing countries. j Note. OR = odds ratio; CI = confidence interval. Each of the 4 multivariate models was adjusted for all variables in the table and city or province for urban and rural families, respectively.
